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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference Is made to the following document: 

D1 : (a) PATENT ABSTRACTS OF JAPAN vol. 1 999, no. 02, 26 February 1 999 
(1999-02-26) 

(b) JP 10 307053 A (ISHIKAWAJIMA HARIMA HEAVY IND CO LTD), 17 November 
1998 (1998-11-17) 



1 CLAIMS 1-13 

1.1 The document D1 is regarded as being the closest prior art to the subject-matter of 
claim 1, and shows (the references in parentheses applying to this document, see 
figures 1-7 of D1(b)): 

A microwave transceiver unit (9a, 9b), for detecting the level of waste in a storage 
tanl<, said microwave transceiver unit comprising: 

an elongate body (2) having a configuration adapted for mounting in an aperture 
provided in a wall of said tank, 

said elongate body comprising microwave transmission / receiving means associated 
with said first end and operatively connectable to any one of a microwave generating 
means and microwave detection means. 

1 .2 The subject-matter of claim 1 differs from this known microwave transceiver unit in 
that the microwave transceiver unit comprises a metallic wave conductor coupled at 
its first end to said transmission/receiving means and the second end of said 
conductor being operatively connected to either said microwave generating means or 
said microwave detection means, and in that the microwave transceiver unit 
comprises an insulation layer substantially surrounding at least said conductor, and 
an outermetallic layer substantially surrounding said insulation layer. 

The subject-matter of claim 1 Is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as how to 
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determine the level of waste Inside a feeding conduit that is inside of the chamber of 
the furnace. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: The use of a metallic wave conductor has not been disclosed by the prior 
art, nor has the use thereof been hinted at. Its' use Is therefore inventive. 

1 .3 Claims 2-13 are dependent on claim 1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 

2 CLAIMS 14-27 

2.1 Document D1 discloses (see figures 1-7 and page 2, paragraphs 4-6 of D1(b)): 

A method for suitable for monitoring the level of waste in a shaft furnace, comprising: 

(a) Providing one or more pairs of microwave transceiver units, wherein: 

- the elongate body of each microwave transceiver unit is inserted through and 
mounted in an aperture provided in the wall of said vertical chamber; and 

- the second microwave transmission/receiving means of each of said pairs is 
positioned substantially diametrically opposed to the first transmission/receiving 
means of the pair; 

(b) transmitting suitable microwave radiation via one of said first or second microwave 
transmission/receiving means and receiving a received radiation with the other one of 
said first or second microwave transmission/receiving means; and 

(c) comparing the intensity of the received radiation with the transmitted radiation to 
determine the level of waste in said feeding conduit by relating said comparison of 
intensities to a threshold value. 

2.2 The subject-matter of claim 14 differs from this known method in that the microwave 
transceiver units which are supplied are those as described in claim 1 , and as such 
new and inventive. Furthermore, the first end of said elongate body extends into said 
vertical chamber from said aperture at least into proximity with, but not in contact with 
a first screen transparent to microwave radiation, which is not the case in the prior 
art. 
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The subject-matter of claim 14 is therefore new (Article 33(2) PCX). 

The problem to be solved by the present invention may be regarded as how to 
determine the level of waste inside a feeding conduit that is inside of the chamber of 
the furnace. 

The solution to this problem proposed in claim 14 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) for the following 
reasons: A method of using microwave transceiver units with metallic wave 
conductors (as described in claim 1) has not been disclosed by the prior art, nor has 
this method been hinted at The method of using these microwave transceiver units 
with metallic wave conductors is therefore inventive, 

2.3 Claims 15-27 are dependent on claim 14 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 
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Claims: - 



1. A microwave transceiver unit for detecting the level of waste in a feeding 
conduit that extends into the vertical chamber of a shaft furnace said 



an elongate body having a configuration adapted for inserting through 
and reversibly moimtiag in an aperture provided in the wall of said 
vertical chamber, 

said elongate body comprising microwave transmission/receiving means 
associated with its first end and operatively connectable to either 
microwave generating means or microwave detection means; 
characterized in that said microwave transceiver lanit comprises: 

— a metallic wave conductor coupled at its first end to said 
transnussion/receiving means and the second end of said conductor 
beiag operatively connectable to either said microwave generating 
means or said microwave detection means; 

— an insulation layer substantiaUy surrounding at least said conductor; 



— an outer metallic lajrer substantially sucrounding -said insulation 



microwave transceiver unit compzisiog^ 



and 



layor- 
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2. A microwave transceiver xwit as daimed ia claim 1, wherein the 
microwave transmission/receiving means comprises aa antemia 
operatively coimected to the wave conductor. 

3. A microwave transceiver unit as claimed in daim 2, wherein the antemia 
is substantially frusto-conical having the larger end thereof as a 
transmitting/receivbig face. 

4. A microwave transceiver unit as claimed in nlaim 2, wherein the wave 
conductor and the antenna are integrally joined. 

5. microwave transceiver unit as claimed in claim 2, wherein the wave 
conductor and the antenna are made fix>m any suitable metal including 
any one of stainless steel, copper and brass or alloys thereof. 

6. A microwave transceiver unit as claimed in claim 3, comprising a screen 
means covering the transmission/receiving face of the antenna, said 
screen means being substantially tzansparent to microwave 
electromagnetic radiation. 

7. A microwave transceiver unit as claimed in rlairry wherein the screen 
means are made &om any suitable dielectric material. 



EfliPf .7^1 i :9B/1Q/9QQ5 13: 14 



AMENDED SHEET 

cnff^T.nr-.Q80 P. 0.14 



26-10-2005 . * IL0401106 

Z6. OCT. 2005 145 06 LUZZRTTO&LUZZRTTO 972 B 64670S0 .on345 .nuis 

16345-WO-03 

37 

S- A microwave transceiver unit as claimed in claim 1, wherein the 
insulation layer is substantially tubular. 

9. A microwave transceiver tuait as claimed in claim 1, wherein the outer 
metallic layer is made finom steeL 

10. A microwave transceiver unit as claimed in claim 1 wherein the elongate 
body has a substantially cylindrical external profile. 

11. A microwave transceiver xinit as claimed in claim 1, comprising a sleeve 
member having: 

an es±ernal configuration adapted for sealingly mounting said sleeve in 
the aperture in the wall of the vertical chamber; and 

an internal configuration adapted for reversibly accommodating the body 
sealingly with respect thereto. 

12. A microwave transceiver unit as claimed in claim 11, whereia the sleeve 
member and the body each comprise suitable flanges which are mutually 
facing when said sleeve member and said body are mounted together. 

13. A microwave transceiver unit as claimed in claim 12, comprising a 
suitable sealing gasket adapted for accommodation between the 
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mutually facing flanges for sealing the sleeve member with respect to the 
body. 



14- A metbod for monitoring the level of waste in a feedmg conduit that 
extends into the vertical chamber of a shaft furnace, comprising: 
(a) Providing one or more pairs of microwave transceiver units 
according to claim 1% wherein; 

- the elongate body of each microwave transceiver imit is 
inserted through and reversibly mounted in an apertiire 
pirovided in the wall of said vertical chamber; 

- said elongate body has an axial dimension such that the first 
end of said body extends into said vertical chamber from said 
aperture at least into proximity with, but not in contact with a 
first screen transparent to microwave radiation, which is 
mounted over a suitable portal provided in the wall of said 
feeding condvdt; 

- during operation of said microwave transceiver imit^ at least a 
portion of said first screen is in aligned relatjjoxiellip with the 
microwave transmission/receiviag means of each of said 
microwave transceiver units and wherein said first screen is 
sufficiently large to maintain an aligned relationship between 
at least a portion of said first screen with respect to said 
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microwave iraiiBmissioii/receivmg means for a range of 



displacements of said first screen with respect to said 



microwave transmission/receiving means; and 



tte second microwave transmission/receiving means of each of 



said pairs is positioned substantially diametrically opposed to 



the first transmission/receiving means of the pair; 



(b) transmitting^ sixitable microwave radiation via one of said first or 
second microwave transmissionyreceiving means and receiving a 
received radiation with the other one of said first or second 



(c) comparing the intensity of the received radiation with the 
transmitted radiation to determine the level of waste in 3aid 
feeding conduit by relating said comparison of intensities to a 
threshold value. 

15. A method for monitoring waste as daimed ia claim 14, comprisiag more 
than one pair of microwave transceiver units» wherein each of said pairs 
is located at a different height along the depth of the conduit, 

16. A method for monitoring waste as claimed in claim 14, comprising more 
than one pair of microwave transceiv^ miits, whexain each of said pairs 
is located at a different angular disposition with respect to a longitudinal 
asis of the conduit. 



microwave transmission/receiving means; and 
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17. A method for xaonitoring waste as daiTned in claim 16, wherein adjacent 
paJxs are arranged in orthogonal relationship vtdth respect to a 
longitudinal aais of the conduit. 

18. A method as claimed in claim 14, wherein tih.e range of displacements is 
correlated to the thermal expansion of the wall of the feeding condioit 
with respect to the wall of the vertical chamber, 

19. A method as daixaed in claim 14, wherein the body i$ distanced from the 
first screen means sufEciently to permit displacement of said first screen 
Tngfty ^a with respect to the microwave transmission/receiving means. 

20. A method as claimed in claim 14, wherein the body comprises 
displacement means in abutting contact with one of the wall of the 
feeding conduit and the first screen means to permit displacement of said 
first screen means with respect to the microwave transmission/receiving 
means. 

21. A meiiiod as claimed in claim 20, wherein the displacement means 
comprises at least one wheel mounted for rotation with respect to the 
body, wherein said wheel is in rotatable contact with at least one of the 
wall of the feeding condiait and the first screen means. 



AMENDED SHEET 



rmPT.nr.:080 P. 018 



Fmpf .7oi + -9R/in/9fTK 13:15 



26-10*2005 

26- OCT, 2005 14S07 

16345.W0^03 



LUZZmrOScLUZZRTTO 972 8 6467080 



IL0401106 

,on345 .nuts 



41 

22. A method as claimed in. claim 21, comprisinLg at least one suitable rail on 
at least one of the wall of the feeding conduit and the first screen means 
corresponding to the at least one wheel, wherein duiing operation of the 
transceiver unit, said at least one wheel is in rotatable contact with a 
corresponding said rail, 

23. The method of claim 14, wherein only a first pair of microwave 
transceiver units is provided and when the intensity of the 
received radiation is below a predetermined threshold value it is 
determined that the level of waste is substantially below the level 
of said first pair. 



24. The method of 14, wherein only a first pair of microwave 
transceiver units is provided and when the intensity of the 
received radiation is at or above a iprodetermined threshold value 
it is determined that the level of waste is substantiaJly at or above 
the level of said first pair. 



25. The method of claim 14, wherein a second pair of microwave 
transceiver units is provided at a location longitudinally displaced 
from the jSrst pair of microwave transceiver unitsj and wherein a 
waste flow rate in the furnace is determined by determining the 
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tiine interval betweea the point at which it is deternuned that one 
of said pairs of microwave transceiver units is no longer detecting 
waste and the point at which the oliher pair of said microwave 
transceiver units is no loiter detecting waste thereat. 

i-The method of claim 14, wherein the threshold value may be 
controlled as desired. 



.The method of daim 26. whei^ the threshold value is adjusted 
according to the general composition of the waste beiag introduced 
into the fiimace. 
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conduit woxjld be difBinilt to maintaia and replace, typically requiring 
dismantling of the upper part of the chamber and/or the feeding mechanism. 
Furthermore, the thermal expanaion of the feed tube with respect to the 
ceramic lining of the chamber also presents a problem in that the electrical 
connection between audi detectors mounted to the conduit and the outside of 
the chamber needs to be expandable. On the ot^er hand, prior art detectors 
that are moimted on the outside of the processing chamber would not be 
able to detect the level of waste within the conduit itself. 

A microwave transmitter receiver arrangement for detecting the level of 
waste is generally known firom JP 10307053 and JP 20310554. Other prior 
art pubhcations, such as US 3,456,715, US 6,310,574, US 5,703,289, US 
5,507,181, US 4,566,321, and JP 57029913 relate to various level 
monitoring systems which are boltable to a casing which contains the 
material whose level is to be monitored. US 3,456,715 relates to an 
ultrasonic-based system for detecting the level of melt in a solidification 
water cooled collar. Ultrasonic based systems, however, are generally 
imsuitable for height detection in such processing chambers because of the 
influence of the ultrasonic background signals generated by the processes 
inside the chamber. 

International Patent AppHcation WO 03/078897 by the same applicant 
describes a control system for a waste processing apparatus. The control 
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system is designed to control Idie feeding of waste based on measiixements of 
the level of waste within the apparatus. 

None of these documents is directed to providing a solution to the problem of 
monitoiing the he^ht of waste in a high tempra'ature enviromnent within a 
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